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In the title compound, CxgH^NsQHgC^^I-^O, the molecular 
skeleton of the 2,6-bis(benzimidazol-2-yl)pyridine (bbip) 
molecule is essentially planar (r.m.s. deviation = 0.023 A). 
An extensive three-dimensional network of intermolecular 
N-H ■ O, O-H- ■ O and O-H- ■ N hydrogen bonds 
consolidates the crystal packing, which also exhibits tt-jt 
interactions between the five- and six-membered rings from 
neighbouring bbip molecules. 

Related literature 

For background to supramolecular interactions, see: Dale et al. 
(2004); Braga et al. (2005); Ring et al. (2006). For related 
structures, see: Freire et al. (2003); Xiao et al. (2010). 




Experimental 

Crystal data 

C 19 H 13 N 5 -C4H 8 0 2 -2H 2 0 
M r = 435.48 
Triclinic, PI 
a = 9.3950 (19) A 
b = 9.5611 (19) A 
c = 13.805 (3) A 
a = 10357 (2)° 
/3 = 99.91 (3)° 



Y = 104.76 (3)° 

V = 1131.5 (4) A 3 
Z = 2 

Mo Ka radiation 
Ijl = 0.09 mrrT 1 
T = 295 K 

0.20 x 0.18 x 0.15 mm 



Refinement 

R[F 2 > 2a(F 2 )} = 0.045 
wR(F 2 ) = 0.144 

5 = 1.10 

3981 reflections 
318 parameters 

6 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.22 e A~ 3 

Ap mi „ = -0.25 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N1-H2---02W 


0.90 (2) 


2.12 (f) 


3.006 (2) 


f 66 (2) 


N5-H1-02W 


0.86 (2) 


2.234 (f9) 


3.083 (2) 


f69.f (f7) 


oiw-mwi ■ ■ -N4 


0.83 (2) 


1.96 (f) 


2.790f (f9) 


f 78 (3) 


02W-H2W2- ■ Of W 


0.82 (2) 


2.04 (f ) 


2.852 (2) 


f 68 (3) 


02W-Hf W2- ■ Of W" 


0.8f (2) 


2.06 (f) 


2.856 (2) 


f 68 (3) 


oiw-mwi- ■ of"' 


0.82 (2) 


2.00 (f) 


2.795 (2) 


f 66 (3) 


02-H3- ■ -N2 


0.85 (2) 


f .89 (f) 


2.712 (2) 


f 64 (2) 


Symmetry codes: (i) — x, 


-v + 2. -z; (li) 


x + 1, y, z; (iii) 


-x-l,-y + l, - 





Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell 
refinement: CAD-4 Software; data reduction: NRCVAX (Gabe et al, 
1989); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: WinGX (Farrugia, 1999). 

The authors thank the National Natural Science Foundation 
of China (grant No. 51003010), the Natural Science Founda- 
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No. SKLSSM201132). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5296). 
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Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: xj/ scan 
(North et at., f968) 
T min = 0.982, r max = 0.987 

8683 measured reflections 



398f independent reflections 
3f 95 reflections with / > 2a(I) 
R ml = 0.019 

3 standard reflections every 100 
reflections 

intensity decay: none 



O1820 fin eta/. 
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2,6-Bis(1H-benzimidazol-2-yl)pyridine butyric acid monosolvate dihydrate 
Songzhu Lin, Ruokun Jia and Aimin He 

Comment 

Crystal engineering of extended frameworks can readily be achieved using a variety of supramolecular interactions 
(Braga et al, 2005; Ring et al, 2006). However, the prediction of the solid state packing of simple organic cocrystals still 
remains an ongoing challenge (Dale et al, 2004). The supramolecular interactions, such as hydrogen bonding and n-n 
stacking interactions, can create network materials with infinite 1-D, 2-D or 3-D structural motifs. The supramolecular 
structures with 2,6-bis(benzimidazol-2-yl)pyridine have been reported in recent year (Freire et al, 2003; Xiao et al, 
2010). As a continuation of those works, we report the crystal structure of the title compound (I). 

In (I) (Fig. 1), all bond lengths and angles are normal and correspond to those observed in the related structures (Freire 
et al, 2003; Xiao et al, 2010). The aromatic C — C and C — N bond lengths in both the benzimidazole and pyridine rings 
are within the usual range. All C and N atoms in the 2,6-bis(benzimidazol-2-yl)pyridine molecule are almost coplanr with 
the largest deviation of 0.060 A for C4. 

In the crystal, the N — H—O, N — H— O and O — H— O hydrogen bonds (Table 1) consolidate the packing, which exhibits 
n-n interactions with the following center-to-center distances - Cgl "0*1=3.625 (2) A and Cg2—Cg3=3.775 (2) A, 
where Cgl, Cg2 and Cg3 are centroids of N4/C13/N5/C19/C14, C14— C19 and N3/C8— C12, respectively. 

Experimental 

2,6-Bis(benzimidazol-2-yl)pyridine (0.062 g, 0.20 mmol) and butyric acid (0.018 g, 0.20 mmol) were dissolved in 30 ml 
solution mixed with ethanol and water by 2:1(V/V), then heated to refluxed for 6 h and cooled to the room temperature. 
Single crystals suitable for X-ray measurements were obtained by recrystallization at room temperature. 

Refinement 

N- and O-bound H atoms were found in a difference Fourier map, and isotropically refined with the restraints (O — H = 
0.82 (2), 0.85 (2) A; N— H = 0.88 (2) A). C-bound H atoms were fixed geometrically (C— H = 0.93-0.97 A), and refined 
as riding, with t/ iso (H) =1.2-1.5 U eq (C). 

Computing details 

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software (Enraf-Nonius, 1989); data 
reduction: NRCVAX (Gabe et al, 1989); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: WinGX (Farmgia, 1999). 
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Figure 1 

View of (I) showing 30% probability displacement ellipsoids and the atom-numbering scheme. Dashed lines indicate 
hydrogen bonds. 

2,6-Bis(1H-benzimidazol-2-yl)pyridine butyric acid monosolvate dihydrate 



Crystal data 

C 19 H 13 N 5 -C 4 H 8 0 2 -2H 2 0 
M r = 435.48 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.3950 (19) A 
6 = 9.5611 (19) A 
c= 13.805 (3) A 
a = 103.27 (2)° 
^ = 99.91 (3)° 
7= 104.76 (3)° 
V= 1131.5 (4) A 3 

Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: y/ scan 

(North et al, 1968) 
7^ = 0.982,7^ = 0.987 
8683 measured reflections 



Z=2 

P(000) = 460 

D x = 1.278 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 25 reflections 

(9 = 4-14° 

/u = 0.09 mm-' 

7=295 K 

Block, colourless 

0.20 x 0.18 x 0.15 mm 



3981 independent reflections 
3 1 95 reflections with I > 2o(I) 
R mt = 0.019 

^max 

= 25.0 C 
/* = -ll->-ll 
£ = -11^10 
/ = -16^16 

3 standard reflections every 100 reflections 
intensity decay: none 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > l^F 2 )] = 0.045 
wR(F 1 ) = 0.144 

5 = 1.10 

3981 reflections 
3 1 8 parameters 

6 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0925P) 2 + 0.059P] 

where P = (F 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
Ap max = 0.22 e A" 3 
Apmin = "0.25 e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.007 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o^F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- */U 


Nl 


0.12979(14) 


0.51453 (15) 


-0.18153(10) 


0.0466 (3) 


N2 


-0.05854 (14) 


0.30191 (14) 


-0.26517 (10) 


0.0482 (3) 


N3 


-0.04327 (13) 


0.62903 (14) 


-0.06414(9) 


0.0407 (3) 


N4 


-0.10826 (15) 


0.91520 (15) 


0.12949(10) 


0.0473 (3) 


N5 


0.10055 (14) 


0.91107(14) 


0.07405 (10) 


0.0423 (3) 


CI 


0.06996 (18) 


0.29713 (18) 


-0.30066(12) 


0.0491 (4) 


C2 


0.0931 (2) 


0.1845 (2) 


-0.37465 (15) 


0.0685 (5) 


H2B 


0.0151 


0.0957 


-0.4100 


0.082* 


C3 


0.2354 (2) 


0.2091 (2) 


-0.39367 (18) 


0.0796 (6) 


H3B 


0.2528 


0.1363 


-0.4437 


0.095* 


C4 


0.3535 (2) 


0.3401 (3) 


-0.33982 (19) 


0.0801 (7) 


H4B 


0.4485 


0.3517 


-0.3538 


0.096* 


C5 


0.3335 (2) 


0.4530 (2) 


-0.26625 (15) 


0.0652 (5) 


H5B 


0.4126 


0.5406 


-0.2303 


0.078* 


C6 


0.18948 (18) 


0.42972(18) 


-0.24846 (12) 


0.0479 (4) 


C7 


-0.01687 (16) 


0.43359 (16) 


-0.19367 (11) 


0.0424 (4) 


C8 


-0.11129(17) 


0.49146(16) 


-0.13058 (11) 


0.0422 (4) 


C9 


-0.25971 (18) 


0.40738 (18) 


-0.13928 (13) 


0.0526 (4) 


H9A 


-0.3028 


0.3116 


-0.1857 


0.063* 


C10 


-0.34091 (19) 


0.46967 (19) 


-0.07748 (14) 


0.0575 (5) 


H10A 


-0.4405 


0.4162 


-0.0816 


0.069* 


Cll 


-0.27421 (18) 


0.61135 (18) 


-0.00955 (13) 


0.0511 (4) 


H11A 


-0.3277 


0.6555 


0.0326 


0.061* 


C12 


-0.12534 (16) 


0.68670(16) 


-0.00542 (11) 


0.0408 (4) 
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-0.04638 (16) 


0.83768 (16) 


0.06640 (11) 


A A A A A \ 

0.0409 (3) 




C14 


0.00/05 (lo) 


1.04/M (1 /) 


A 100/10 / 1 1 \ 

U. 18249 (11) 


AA/1/C/I ( A\ 

0.0464 (4) 




C15 


A AA/"A /^N 

0.0069 (2) 


1.1702 (2) 


A If AOO / 1 A \ 

0.25982 (14) 


A A/"1 1 /f \ 

0.0621 (5) 




TJ 1 C A 

HI jA 


A C\HC\A 

— u.u /94 


1 171/; 
1.1 /lo 


0.2859 


U.O / 




C16 


A HOC /1\ 

0.1385 (2) 


1.2887 (2) 


0.29928 (15) 


A A/TOA /f \ 

0.0689 (5) 




H16A 


A 1 yl 1 O 

U.1412 


1.3 /16 


A If 1 1 

0.3511 


U.U8j v 




CI / 


U.268 / (2) 


1 ion /o\ 
1. 28 / / (2) 


U.2ojj8 (14) 


U.U6JJ (5) 




Hi /A 


U.j j jo 


1 .J /U5 


u.zy io 


U.U /6 




Clo 


A T7T>^ /I ON. 

u.z /zzo (ivj 


1.16SZ4 (18) 


A i 07c 1 /1 o\ 

U.lo/jl (1 j) 


U.U536 (4) 




H18A 


0.3589 


1.1682 


0.1636 


0.064* 




C19 


A 1 1 A^ /" /1 T\ 

0.13926 (17) 


1.04728 (17) 


A 1/10")A/11\ 

0.14830 (11) 


0.0438 (4) 




r\ 1 

Ol 


a /i /i 1 n/ r / 1 c \ 

-0.44196 (15) 


0.06635 (14) 


A O "7 O A /1 1 \ 

-0.27630 (ll) 


A AH /I O / A \ 

0.0743 (4) 




U2 


— U.Z5J50 (15) 


A A/1 A Q/f /I f\ 

U.(J44oO (l->) 


—U.J /50J (1U) 


U.U65 / (4) 




C20 


-0.7674 (3) 


-0.3547 (3) 


A A /"AH \ 

-0.4697 (2) 


A 1 1 1 A / 1 AN 

0.1110 (10) 




H20A 


-0.8595 


-0.3850 


-0.4481 


0.167* 




H20H 


—0. /lo5 


A A 'J 1 H 

—0.431 / 


A A H*~) Z 

—0.4 /25 


A 1 ^T* 

0.16/* 




T T1 A/" 1 

H20C 


A TAAA 

-0.7909 


A 1 A A A 

-0.3404 


A CI £ £ 

-0.5366 


a 1 tin * 

0.167* 




C21 


-0.6624 (2) 


-0.2079 (2) 


-0.39388 (18) 


A AOI /I sn\ 

0.0824 (7) 




T T1 1 A 

H21A 


A H 1 "5 A 

-0.7139 


—0.1315 


—0.3902 


A AAA* 

0.099* 




Hz lb 


— U.641 1 


A O 1 1 O 

—0.2228 


—0.5263 


A AAA* 

0.099* 




tzz 


— U.514S (z) 


—0.1512 (z) 


A /in 1 /TO /I /1\ 

— U.4zloy (14) 


a f\l:^ 1 /f\ 
O.Ooll (5) 




H22A 


— U.4618 


a io/: 1 
—0.2261 


—0.422 / 


0.0/5* 




H22B 


— U.5366 


A 1 A AO 

—0.1405 


A A OAC 

— 0.4V05 


A A*71 * 
0.0 /5* 




C25 


— U.41Z1J (15) 


r\ aa^ n / 1 o\ 
—0.0035 / (lo) 


A Tf AO 0/1 OA 

— 0.55U5Z (15) 


0.0500 (4) 




Ul W 


A /i r\c ii /i c\ 
— U.4U511 (15) 


0.92554 (lo) 


A 11 Al /I /I 1 \ 

0. 1 1954 (11) 


A A/T/n ( A\ 

0.064 / (4) 




UzW 


U.J2 / /9 (16) 


0.81969 (lo) 


A A A A TO / 1 T\ 

—0.044 11 (12) 


A A/COA { A \ 

0.0690 (4) 




Hz 


0.1 /45 (19) 


0.60/0 (13) 


—0.1565 (11) 


0.05 / (5)* 




ni 


A 1 ^ l">N 
U.l JO \L) 


U.o / J ^Z J 




U.U30 \ J ) 




H2W1 


-0.3168(14) 


0.920 (3) 


0.1236 (19) 


0.100 (8)* 




H2W2 


0.350 (3) 


0.885 (2) 


-0.0747 (19) 


0.116(10)* 




H1W2 


0.407 (2) 


0.839 (3) 


-0.0027 (17) 


0.129(12)* 




H1W1 


-0.435 (3) 


0.928 (3) 


0.1717(13) 


0.106 (9)* 




H3 


-0.228 (2) 


0.1309 (16) 


-0.3376 (16) 


0.096 (8)* 




Atomic displacement parameters (A 2 ) 




U u U 22 


U 33 


U 12 


U 13 


U 23 


NI 


0.0350 (7) 0.0439 (7) 


0.0510(7) 


0.0049 (5) 


0.0084 (6) 


0.0045 (6) 


N2 


0.0399 (7) 0.0449 (7) 


0.0514(7) 


0.0072 (6) 


0.0116(6) 


0.0037 (6) 


N3 


0.0329 (6) 0.0430 (7) 


0.0420 (6) 


0.0082 (5) 


0.0075 (5) 


0.0094 (5) 


N4 


0.0398 (7) 0.0497 (7) 


0.0466 (7) 


0.0087 (6) 


0.0125 (6) 


0.0070 (6) 


N5 


0.0336 (7) 0.0437 (7) 


0.0456 (7) 


0.0076 (5) 


0.0109 (5) 


0.0089 (6) 


CI 


0.0409 (9) 0.0491 (9) 


0.0513 (9) 


0.0088 (7) 


0.0121 (7) 


0.0078 (7) 


C2 


0.0587 (11) 0.0579(11) 


0.0726 (12) 


0.0080 (9) 


0.0231 (9) 


-0.0063 (9) 


C3 


0.0684 (13) 0.0722 (13) 


0.0897 (14) 


0.0193 (10) 


0.0379(11) 


-0.0039 (11) 


C4 


0.0530 (12) 0.0789(13) 


0.1034 (16) 


0.0164(10) 


0.0377 (11) 


0.0069 (12) 


C5 


0.0414(9) 0.0656(11) 


0.0781 (12) 


0.0069 (8) 


0.0204 (9) 


0.0071 (10) 


C6 


0.0401 (8) 0.0490(8) 


0.0510(9) 


0.0116(7) 


0.0120 (7) 


0.0094 (7) 


C7 


0.0351 (8) 0.0431 (8) 


0.0445 (8) 


0.0082 (6) 


0.0065 (6) 


0.0106 (6) 


C8 


0.0364 (8) 0.0405 (7) 


0.0456 (8) 


0.0082 (6) 


0.0073 (6) 


0.0104 (6) 
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A A/1 /I 1 /OA 

U.U441 (5) 
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PK 
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U.U134 (y) 


A A 1 7(1 /OA 

u.ui /y (8) 


A AA1 1 /OA 

U.UU11 (a) 


C16 


A AO"£ A / 1 A\ 

U.U /by (14) 


A AC TO / 1 A A 

(J.Ujzz (IU) 


A AC/C A / 1 A A 

u.uDoy (iu) 


A A 1 AO /AA 

u.u i Us (y) 


A AAC/ /A\ 

u.uudo (y) 


A AACO /OA 
— U.UU38 (8) 


CI / 


u.u_>oy (ii) 


a A/i on /oa 

u.u4yy (y) 


A AA1 C /1 1 A 

U.U0I8 (11) 


A AA 1A /Q\ 

— U.UU1U (8) 


A AAIA /AA 

— u.uu3u (y) 


A AA"7"7 /OA 
U.UU / / (8) 


Cla 


A A/I 1 1 /n\ 

u.u4i j (y) 


A AC 1 "5 /AA 

u.UDii (y) 


A AC C A / 1 A A 
U.lDOy (IU) 


A A A0 1 in\ 

\).\J\)15 (/) 


A AAA7 /T\ 
U.UUZ/ (/) 


A Alio /OA 
U.U138 (8) 


ciy 


A AO Ol /OA 

U.U3s / (8) 


A A/1 C3 /OA 
U.U4D j (5) 


A A/1 1 £ /OA 

U.U416 (8) 


A AA71 /£A 

U.UU/3 (6) 


A AA/1 1 //;\ 

U.UU41 (o) 


A A1 1 o in\ 
U.Ulls (/) 


Ul 


A ACCH /OA 
U.UDDy (5) 


A ACT A /T\ 

u.u53y (/) 


a Ann / 1 a a 

u.uyz / (IU) 


A AA1 1 / £L\ 

U.UU11 (o) 


A AT AO ZO"\ 

U.OiuZ (/) 


A AAOA in\ 

— u.uusy ( /) 


(Jz 


A AC/IT /OA 

U.LD43 (8) 


A A/C^O" /OA 

U.U66 / (8) 


A ACOO" in\ 

U.ID8 / (/) 


A AAAO" 

U.UUU / (o) 


U.UI / I (o) 


A AAO 1 1 £L\ 

U.UUZ I (o) 


po a 
CzU 


a 1 m /OA 
U.1U3 (z) 


A AT5 C / 1 CA 
U.U/33 (15) 


A 1A1A / 1 O A 

U.1U1U (Is) 


A AT71 / 1 A A 

— O.Uz /4 (14) 


AA10T/1CA 
— U.UlZ / (15) 


A AA70 /I OA 
U.UU/8 (13) 


C21 


0.0645 (13) 


0.0620(12) 


0.0910(15) 


-0.0090 (10) 


0.0110(11) 


0.0033 (11) 


C22 


0.0641 (12) 


0.0533 (9) 


0.0529 (9) 


0.0096 (9) 


0.0011 (8) 


0.0096 (8) 


C23 


0.0453 (9) 


0.0477 (9) 


0.0533 (9) 


0.0119(7) 


0.0087 (7) 


0.0123 (7) 


01W 


0.0420 (7) 


0.0799 (9) 


0.0668 (8) 


0.0146 (6) 


0.0135 (6) 


0.0150(7) 


02W 


0.0487 (8) 


0.0607 (8) 


0.0793 (9) 


-0.0024 (6) 


0.0019 (7) 


0.0172 (7) 



Geometric parameters (A, ") 



"M1 CI 

IN 1 v / 


1 "SSS (1\ 
i,jjo yz. j 


n 1 hi 1 a 


0 QT.00 


Nl— C6 


1.375 (2) 


C12— C13 


1.470 (2) 


Nl— H2 


0.90 (2) 


C14— C15 


1.393 (2) 


N2— C7 


1.3259 (19) 


C14— C19 


1.403 (2) 


N2— CI 


1.386 (2) 


C15— C16 


1.371 (3) 


N3— C12 


1.3350 (19) 


C15— H15A 


0.9300 


N3— C8 


1.3401 (19) 


C16— C17 


1.398 (3) 


N4— C13 


1.3203 (19) 


C16— H16A 


0.9300 


N4— C14 


1.383 (2) 


C17— C18 


1.373 (3) 


N5— C13 


1.3533 (19) 


C17— H17A 


0.9300 


N5— C19 


1.377 (2) 


C18— C19 


1.391 (2) 


N5— HI 


0.86 (2) 


C18— H18A 


0.9300 


CI— C2 


1.393 (2) 


01— C23 


1.203 (2) 


CI— C6 


1.401 (2) 


02— C23 


1.315 (2) 


C2— C3 


1.379 (3) 


02— H3 


0.85 (2) 


C2— H2B 


0.9300 


C20— C21 


1.518 (3) 


C3— C4 


1.391 (3) 


C20— H20A 


0.9600 


C3— H3B 


0.9300 


C20— H20B 


0.9600 


C4— C5 


1.378 (3) 


C20— H20C 


0.9600 


C4— H4B 


0.9300 


C21— C22 


1.504 (3) 


C5— C6 


1.388 (2) 


C21— H21A 


0.9700 


C5— H5B 


0.9300 


C21— H21B 


0.9700 


C7— C8 


1.465 (2) 


C22— C23 


1.496 (2) 


C8— C9 


1.390 (2) 


C22— H22A 


0.9700 


C9— C10 


1.374 (2) 


C22— H22B 


0.9700 


C9— H9A 


0.9300 


OIW— H2W1 


0.83 (2) 


C10— Cll 


1.374 (2) 


OIW— H1W1 


0.82 (2) 


C10— H10A 


0.9300 


02W— H2W2 


0.82 (2) 
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pi i pn 

Cll — C12 


1 TOC /"0\ 

1.385 (2) 


/"\O^T,r TT11T70 

(J2W — HI W2 


A O 1 /''OA 

0.8 1 (2) 


PT XT 1 P /: 

C7 — Nl — Co 


1 AT C A / 1 O \ 

107.54 (13) 


XT/1 pil XTC 

N4 — C13 — N5 


1 1 O 1 O o\ 

113.13 (13) 


r~*H XT1 TT1 

C7 — N 1 — H2 


123.1 (12) 


XT/1 1 i rn 

N4 — C13 — C12 


1 o a n n f 1 o \ 

124.76 (13) 


p /_ \ti TTO 

Co — JN 1 — Hz 


129.3 (12) 


xtc pn pn 

N5 — C13 — C12 


ni 10 /io\ 

122.12 (13) 


C7 — N2 — CI 


1 A /I O /" / 1 O \ 

104.86 (13) 


XT A P 1 /I P 1 C 

N4 — C14 — CI 5 


1 O A O /I / 1 /"\ 

129.84 (16) 


pn p o 

Liz — N3 — Co 


1 1 t 1 c /■ 1 o\ 

117.15 (13) 


XT/1 pi /I P 1 A 

N4 — C 1 4 — C 1 9 


1 1 A A A /1 0\ 

110.09 (13) 


P 1 O \T/| P 1 A 

C13 — N4 — C14 


1 A /I f A M 1\ 

104.64 (13) 


P 1 C P 1 /I P 1 A 

C15 — C14 — C19 


1 OA AT / 1 /"\ 

120.07 (16) 


Z" 1 1 "5 XTC pin 

C 1 3 — N 5 — C 1 9 


1 AT 1A /I T\ 

107.30 (13) 


p 1 /_ PIC pi /I 

C 1 6 — C 1 5 — C 1 4 


1 1 T TO / 1 OA 

117.73 (18) 


/—i 1 \Tf TT 1 

C13 — N5 — HI 


in /i / 1 o \ 

123.4 (13) 


p 1 /_ PIC TT1CA 

Clo — C15 — H15A 


121.1 


pi n \Tr t t 1 

C19 — N5 — Hi 


1 OA O / 1 O \ 

129.3 (13) 


P1/1 P1C TT 1 C A 

C14 — C15 — HI 5 A 


1 O 1 1 

121.1 


\Ti f~~-> i PO 

N2 — CI — Cz 


1 o a 11 / ~i s \ 

130.11 (16) 


P 1 C P 1 /" P 1 1 

C15 — C16 — C17 


1 O 1 CO / 1 T\ 

121.52 (17) 


XTO 1 p L 

JNz — CI — Co 


109.96 (14) 


pi f P 1 /I TT1/CA 

C 1 j — C 1 o — H 1 o A 


1 19.2 


p o pi p /" 

C2 — CI — Co 


1 1 A (\ O / 1 p. 

119.92 (16) 


p 1 -7 pi/- T T 1 /" A 

Cl7 — C16 — H16A 


1 1 A O 

119.2 


p 1 PO p 1 

C3 — C2 — CI 


1 1 T TO / 1 0\ 

117.73 (18) 


P 1 O P 1 T P 1 /" 

Cl8 — C17 — C16 


1 O O AO / 1 T \ 

122.03 (17) 


p p o TTOT) 

C3 — Cz — HzB 


101 1 

121.1 


pi o P1T Til i A 

C 1 8 — C 1 7 — H 1 7 A 


1 1 A A 

119.0 


p 1 PO TTOTi 

CI — Cz — Hzb 


ni i 
121.1 


p l /_ PIT TT1TA 

C 1 6 — C 1 7 — H 1 7 A 


1 1 A A 

119.0 


po p -> p /i 
C2 — C3 — C4 


1 O 1 /'I / 1 o\ 

121.61 (18) 


P1T P10 P1A 

C17 — C18 — C19 


i i /- a o / 1 »7\ 

116.43 (17) 


PO PI TTTT) 

C2 — C3 — H3B 


1 1 A ^ 

119.2 


pin p 1 O TTIOA 

C 1 7 — C 1 o — H 1 o A 


ni o 

121.8 


p A PO T TO Ti 

C4 — C3 — H3B 


119.2 


pi A PIO TTIOA 

C 1 9 — C 1 o — H 1 o A 


ni o 

121.8 


C5 — C4 — C3 


111 Hi /I o\ 

121.71 (18) 


xtc pin p 1 o 

N5 — C19 — CI 8 


1 O O AC / 1 C\ 

132.95 (15) 


f ' £ p A TT/|T> 

C5 — C4 — H4B 


1 1 A 1 

119.1 


XTC P 1 A P 1 A 

N5 — C19 — C14 


1A/1 O/l /1/1\ 

104.84 (14) 


PO P A TT/IT1 

C3 — C4 — H4B 


119.1 


P 1 O P 1 A P 1 /I 

C18 — C19 — C14 


100 OA /1C\ 

122.20 (15) 


p J PC /' 1 /_ 

C4 — C5 — Co 


1 1 ZT TO / 1 0\ 

116.72 (18) 


p -> O P.T TT1 

C23 — U2 — H3 


1 1 O A f 1 T\ 

113.9 (17) 


C4 — C5 — H5B 


121.6 


pi/1 [Tin A 

C2 1 — C20 — H20 A 


1 aa c 

109.5 


P f PC TTf n 

Co — C5 — H5B 


121.6 


pi 1 P 1 A TTTATl 

C21 — C20 — H20B 


109.5 


Nl — C6 — C5 


132.63 (16) 


TT^>A A P^A TTTAT1 

H20A — C20 — H20B 


109.5 


XT 1 p /_ pi 

Nl — Co — CI 


1 AC AT / 1 /I \ 

105.07 (14) 


c ' "\ i pin [ta ap 

C21 — C20 — H20C 


1 AA C 

109.5 


C5 — Co — CI 


122.27 (16) 


TT^A A PO A TTIAr 1 

H20A — C20 — H20C 


1 aa c 

109.5 


\Ti PT \T1 

N2 — C7 — N 1 


i i i C T / 1 O \ 

112.57 (13) 


TTTAT1 POA TTTAP 

H20B — C20 — H20C 


109.5 


p -7 PO 

N2 — C7 — C8 


126.42 (14) 


p/^ r\ P^1 POA 

C22 — C2 1 — C20 


1 1 o o /o \ 

113.3 (2) 


XT 1 PT PO 

N 1 — C7 — C8 


111 A A /I 1\ 

121.00 (13) 


pil r^^i 1 TT11 A 

C22 — C2 1 — H2 1 A 


i ao n 

108.9 


XT'? p o pn 

N3 — Co — C9 


123.26 (14) 


C20 — C2 1 — H2 1 A 


1 ao n 

108.9 


XTO PO PT 

N3 — C8 — C7 


11C A /" /I IN 

115.06 (13) 


POO PO 1 TTO 1 

C22 — C2 1 — H2 1 B 


108.9 


pr\ PO p "7 

C9 — C8 — C7 


1 O 1 /'T / 1 /I \ 

121.67 (14) 


PO A PO 1 TTO 1 TO 

C20 — C21 — H21B 


108.9 


P 1 A PA PO 

CIO — C9 — C8 


1 1 O 1 C / 1 c\ 

118.15 (15) 


TTO 1 A PO 1 TTO 1 lO 

H21A — C21 — H21B 


107.7 


pi A PA TTrt A 

CIO — C9 — H9A 


1 TA A 

120.9 


PO O POO p O 1 

C23 — C22 — C2 1 


114.24 (16) 


po pa i ta * 

C8 — C9 — H9A 


120.9 


POO POO TTOO A 

C23 — C22 — H22A 


108.7 


pr\ p i (\ p i i 

C9 — CIO — Cll 


1 1 a s~ i~i / -i r\ 

119.67 (15) 


P O 1 POO TTOO A 

C2 1 — C22 — H22 A 


108.7 


rin pin ttiaa 

C9 — CIO — HI OA 


120.2 


C23 — C22 — H22B 


1 AO T 

108.7 


nil f 1 i\ T T 1 A A 

Cll — CIO — H10A 


120.2 


C2 1 — C22 — H22B 


1 AO T 

108.7 


CIO— Cll— C12 


118.33 (15) 


H22A— C22— H22B 


107.6 


CIO— Cll— H11A 


120.8 


01— C23— 02 


122.25 (16) 


/~mo r^ii ui 1 a 
Clz — L-l 1 — Hi 1A 


IzO.o 


Ul — Czj — Czz 


i o/i 1 o /1 

iz4.iy (ioj 


N3— CI 2— Cll 


123.43 (14) 


02— C23— C22 


113.56(15) 


N3— CI 2— C13 


115.37(13) 


H2W1— 01W— H1W1 


117(3) 


Cll— C12— C13 


121.19(14) 


H2W2— 02W— H1W2 


102 (3) 


C7— N2— CI— C2 


178.8 (2) 


C8— N3— CI 2— C13 


179.95 (13) 
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PI XT1 f~~* 1 P/T 

C 7 — JN 2 — C 1 — Co 


A AT / 1 A\ 

-0.07 (19) 


/"MA pi 1 S~ ' 1 XT') 

C10 — Cll — C12 — N3 




A 1 /") \ 

0.1 (3) 


XT1 P 1 f~"~) PI 

N 2 — C 1 — C2 — C3 


1 *70 A /1\ 

-178.9 (2) 


/""MA n 1 fill 

C 1 0 — C 1 1 — C 1 2 — C 1 3 




1 in 1 o f 1 c\ 

-179.18 (15) 


P£ PI P^> PT 

Co — CI — C2 — C3 


A 1 /"> \ 

-0.1 (3) 


C 1 4 — N 4 — C 1 3 — N 5 




a / 1 n\ 

-0.62 (17) 


C 1 — C2 — C 3 — C4 


1 1 / A \ 

1.3 (4) 


C14 — N4 — C13 — C12 




179.13 (14) 


c • ~\ pi p /i pc 

C2 — C3 — C4 — C5 


1 1 / /I \ 

-1.3 (4) 


Z"" 1 1 A \TC rill XT/1 

C 1 9 — N 5 — C 1 3 — JN 4 




0.37 (18) 


P ~> p A p C f ' /_ 

C3 — C4 — C5 — Co 


A A / A \ 

0.0 (4) 


/"< i <■•> \tc pn 

C19 — N5 — C13 — C12 




-179.38 (13) 


p"7 xt 1 p/r pc 

C7 — Nl — Co — C5 


1 "7 "7 1 O / 1 A\ 

-177.18 (19) 


XT'* i~< 1 O 1 XT/1 

N3 — C12 — C13 — N4 




no zjzt /1 a\ 

178.66 (14) 


PI XT1 P p 1 

C7 — JN 1 — Co — CI 


A lzT / 1 0\ 

0.76 (18) 


rii i fin pi 1 XT/1 

Cll — C12 — C13 — N4 




—2.0 (2) 


p I PC P /_ XT 1 

C4 — Cj — Co — JN 1 


1 iq n /o\ 
1 /0.9 (2) 


XT 1 pn pil XTC 

JN3 — C12 — C13 — JN j 




-1.6 (2) 


C • A p c P /_ P 1 

C4 — C5 — Co — C 1 


1 i /i \ 

1.2 (3) 


pi i pn pn xtc 

Cll — C12 — C13 — N5 




1 71 If /I /I \ 

177.75 (14) 


p 1 pz: \ti 

N 2 — C 1 — C 6 — N 1 


A A1 / 1 A\ 

-0.43 (19) 


/""IT XT/I /~"1/1 PIC 

C13 — N4 — C14 — C15 




1 to no / 1 o\ 

-178.98 (18) 


C2 — CI — Co — N 1 


1 1A /II f 1 7\ 

-179.43 (17) 


P11 XT/1 P1/1 P1A 

C 13 — JN4 — C 14 — C 1 9 




0.63 (17) 


XTO p 1 PZI P c 

JN/ — CI — Co — CD 


1 n io pj /c\ 
1 / /. /& (lo) 


XT /I P 1 A P1C P 1 /l 

JN 4 — C 1 4 — C 1 j — C 1 o 




— 1 /9. /I (1 /) 


p^> p 1 pz: pc 

C2 — CI — Co — C5 


1 I /l \ 

-1.2 (3) 


P1A P1/1 P1C PU 

C 1 9 — C 14 — C 1 5 — C 1 6 




0.7 (3) 


f • 1 \n PI X T 1 

CI — N2 — C7 — Nl 


A CO /I 0\ 

0.58 (18) 


P 1 /I P 1 C P 1 /" P 1 ^7 

C14 — CI 5 — C16 — C17 




0.2 (3) 


p 1 XT1 PI PO 

CI — N2 — C7 — C8 


1 lO 11 / 1 C\ 

—178.33 (15) 


P1C p 1 /_ PIT P10 

C 1 5 — C 1 6 — C 1 7 — C 1 8 




A A /I \ 

-0.4 (3) 


Pz: XT1 f~*H XT1 

Co — JN 1 — C / — Nz 


—0.8 / (19) 


z" 1 1 c 1 "7 n o pin 
Clo CI / — C18 — C19 




-0.3 (3) 


pz: xt 1 r~*n po 

Co — Nl — C7 — Co 


no 11 /1/1\ 

178.11 (14) 


PIT XTC f \ <\ P10 

Cl3 — N5 — C19 — CI 8 




1 "7 A 11 /1 1\ 

-179.13 (17) 


f • i ^\ XT') P o /~1 A 

C12 — N3 — C8 — C9 


-l.l (2) 


P 11 XTC P 1 A P 1 A 

C13 — N5 — C19 — C14 




A A C / 1 1\ 

0.05 (17) 


P 1 1 XT! P O /-in 

C 1 2 — JN 3 — C o — C7 


179.62 (13) 


PIT p 1 O P1A XTC 

C 1 7 — C 1 8 — C 1 9 — N 5 




1 in ia / 1 1\ 

-179.70 (17) 


XTO Z* 1 ! f"'<J ~KT1 

JN2 — C / — Co — JN 3 


1 7n i a 1 1 /i \ 
— 1 /9.30 (14) 


rn pio pin P1/1 
CI / — Clo — C19 — C14 




1 1 /OA 

1.2 (2) 


XT1 P 1 P O XT! 

Nl — C7 — C8 — N3 


1 A /1\ 

1.9 (2) 


XT/1 P 1 /I P 1 n XTC 

N4 — C 1 4 — C 1 9 — N 5 




A /lO /1 1\ 

-0.42 (17) 


N2 — C7 — C8 — C9 


1.4 (3) 


P 1 C P 1 /I P 1 A XTC 

C15 — C14 — C19 — N5 




11A 1/1 /1C\ 

179.24 (15) 


lsjl CI PR PQ 


— 1 77 49 H 
III .HZ ^ 1 


Mzl C 1 Zl P 1 Q PIS 




1 78 87 (\ A\ 

1/0.0 / [ l^r) 


N3— C8— C9— CIO 


0.9 (3) 


C15— C14— C19— C18 




-1.5 (3) 


C7— C8— C9— CIO 


-179.91 (15) 


C20— C21— C22— C23 




177.6 (2) 


C8— C9— CIO— Cll 


-0.1 (3) 


C21— C22— C23— 01 




0.2 (3) 


C9— CIO— Cll— C12 


-0.4 (3) 


C21— C22— C23— 02 




-179.94(17) 


C8— N3— CI 2— Cll 


0.6 (2) 








Hydrogen-bond geometry (A, °) 


D—n-A 


D — H 


U-A 


D-A 


D—R-A 


Nl— U2-02W 


0.90 (2) 


2.12(1) 


3.006 (2) 


166 (2) 


N5— Hl-02ff 


0.86 (2) 


2.234(19) 


3.083 (2) 


169.1 (17) 


OIW— H2ffl-N4 


0.83 (2) 


1.96(1) 


2.7901 (19) 


178(3) 


oiw—mm-oiw 


0.82 (2) 


2.04(1) 


2.852 (2) 


168 (3) 


02W—mW2-0\W 


0.81 (2) 


2.06(1) 


2.856 (2) 


168 (3) 


o\w— mw\- -oi"' 


0.82 (2) 


2.00(1) 


2.795 (2) 


166 (3) 


02— H3-N2 


0.85 (2) 


1.89(1) 


2.712 (2) 


164 (2) 



Symmetry codes: (i) -x, -y+2, -z; (ii) x+l, y, z; (iii) -x-\, -y+l, -z. 
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